Miltefosine resistance in Leishmania donovani involves suppression of oxidative stress-induced programmed cell death.
Miltefosine (MIL), an alkylphospholipid, is the first orally administrable anti-leishmanial drug. But due to its long half-life, miltefosine is highly vulnerable for resistance. Hence it is important to understand the mechanism of resistance and to elucidate its action on Leishmania. Here we investigate the miltefosine induced process of programmed cell death in wild type (miltefosine sensitive) and in laboratory generated resistant strains of Leishmania donovani. Results indicate that miltefosine induced apoptosis like death in a time and dose dependent manner in wild-type cells, but not in MIL-resistant cell line. The miltefosine resistant cells remained protected against miltefosine-induced loss of mitochondrial membrane potential, gradual ATP loss and cytochrome C release from mitochondria into the cytosol. Comparative transcriptomic study showed significantly increased expression of FeSODA and SIR2 genes, putatively involved in oxidative stress associated apoptotic cell death. We hypothesize that oxidative stress mediated apoptosis as an alternative mechanism of miltefosine resistance.